ABSTRACT
INTRODUCTION
Emerging capital markets in transition are often flawed by problems of low liquidity, insufficient regulation, fragility of institutions and weak minority shareholder protection. All these problems are relevant to the Russian stock market. The objective of this paper is to test the hypothesis of a beneficial cross-listing effect on the companies from a previously closed market. Theory suggests that stock prices from firms that cross-list from segmented markets with investment barriers are expected to rise, and their subsequent expected returns should fall as an additional built-in risk premium for these barriers disappears (Hargis and Ramanlal, 1998) . Other factors driving the returns might be investor recognition and liquidity factors. Doidge, Karolyi and Stulz (2003) suggest an alternative explanation that has to do with the concentration of ownership. Controlling shareholders of firms listed in the US cannot extract as many private benefits from control compared to controlling shareholders of firms not listed in the US, and cross-listed firms are better able to take advantage of growth opportunities. Consequently, the cross-listed companies should be the ones whose interests are better aligned with those of minority shareholders.
Better protection of minority shareholders of cross-listed companies might be another advantage of entering a foreign market. This paper examines the local market reaction to the ADR issue by comparing returns and their variances before and after the listing date. Also the stock price reaction across the types of ADRs is compared, as each ADR program provides various degrees of liquidity and investor recognition with different disclosure requirements.
The paper is organized as follows. Part 1 provides a literature review. Part 2 describes the data and empirical methodology used in estimation of abnormal returns. Empirical results and conclusions are provided in Part 3.
LITERATURE REVIEW
An extensive body of literature deals with the valuation effects of cross-listing on the underlying stocks. When considering the effects of international cross-listing, the degree of integration between local and foreign markets plays an important role. The concern among policy makers in emerging markets is that cross-listing will divert order flow from their domestic markets to more developed foreign markets, lowering economic growth. Also, the more integrated global economy leads to increased possibility of contagion during a downturn. However, Karolyi (1996) provides evidence of the positive effect of globalization. He documents liquidity improvement, increase in total post-listing trading volume on average, and for many issues increase in home trading volume. Hargis (1997) and Smith and Sofianos (1997) find that cross-listing results in volume and liquidity improvement even though the foreign market dominates trading. Different authors find different causes of these effects. Domowitz, Glen and Madhavan (1998) argue that liquidity and volume effects depend on prior ownership restrictions across share classes, ownership restrictions across markets, and listing classifications. Karolyi (1996) attributes the liquidity improvement to the listing location, and the scope of foreign ownership restrictions in the home market. Hargis (1997) finds the total and home market volume of cross-listed shares is larger for the listings originating from emerging markets and depends on the ability of cross-listing to expand the international shareholder base.
One of the earliest papers related to the volatility effect is the paper by Jayaraman, Shastri and Tandon ( 1993) , that looks at the case of ADR listings in the U.S. Jayaraman et al. use the sample of 95 firms that are registered abroad and had an ADR initially listed on US exchange over the period 1983 through 1988. The sample consists of ADRs from Japan, United Kingdom, Australia, France, Germany, Italy and Sweden. The authors find that the listing of ADRs is associated with a positive significant daily excess return of 0.47% on the underlying stock, which is primarily driven by the Japanese firms. One explanation is that the listing of ADRs provides the company with access to another capital market, thus allowing it to choose the lower cost source of capital. Comparison of variances of daily returns around the listing dates shows that the listing of ADRs is associated with an average increase of 55% in variance of returns. The result is consistent with information hypothesis of Freedman (1989) , who suggests that crosslisting provides informed traders with additional opportunities to profit from their long-lived information.
The subsequent paper by Martell, Rodrigues and Webb (1999) examines the risk and return of 25 Latin American equity issues following the introduction of their ADRs in US equity markets in 1990 to 1994. Very few of the daily average excess returns are statistically significant. This suggests that the introduction of ADRs in New York does not have a significant impact on the underlying Latin American stocks. The study examines the cumulative average abnormal returns as well. There is a pattern of price increases in the two month period prior to ADR introduction, peaking at about seven trading days before the introduction. This is consistent with the literature on domestic listings, when price run-ups have been observed prior to domestic listing transfers. Also, there is a decrease in CAAR following an introduction:
the CAAR between event days -1 and +25 is -4.56%, which is highly significant at 5% level. These patterns are consistent with the hypothesis of managerial timing. Managers select well performing stocks with a considerable investor interest for ADR listings. After the ADR introduction the stocks revert to a lower long-run level of performance. Impact on volatility of stock returns is studied comparing the variances of the stock returns before and after the introduction of ADRs. The authors are able to conclude that ADR introduction has no consistent impact on volatility. Lau, Diltz and Apilado (1994) exchanges. The study looks not only at the first trading day as the event date, but also at the firm's date of application for listing and date of acceptance of the application. In order to examine the returns for an 11-day window surrounding three event days, the authors use the single-factor market model to generate abnormal returns.
For the 11 days surrounding a firm's date of application for listing, no significant abnormal returns are detected, with the exception of day -3. Similarly, no significant single-day abnormal returns are detected in the 11 days surrounding the firm's date of acceptance for listing. The authors justify the absence of significance by the fact that the application and acceptance dates are rarely published in newspapers and are not widely known to investors. Thus, the absence of one-day abnormal returns may not necessarily imply that listings have no valuation consequences. A story is different for the first trading day. A statistically significant negative abnormal return is detected on that day. This suggests that the announcement of foreign stock listings is associated with a temporary negative valuation impact. There is also a significant negative cumulative average abnormal return over the interval [-5, +3] days around the first trading day. This contradicts the results of a positive daily excess return found by Jayaraman et al. (1993) for foreign companies listing an ADR on US exchange. One explanation might be that listing on the US market provides access to lower cost source of capital, while cross-listing of American companies abroad does not benefit them in the same sense.
The authors compute the cumulative average abnormal returns for the 125-day post-listing period for the full sample and separately for each foreign stock exchange. Overall the findings reveal negative CAARs of 3.95% over the first 125 trading days. Trading on two of the ten exchanges, namely Tokyo and Basel, generates the negative returns. The result for Tokyo Stock Exchange may be explained by the maximum expansion of trading hours when the U.S. stock is traded there. This provides some support for the private information and / or noise trading hypotheses.
The study tests for the change in variability of the returns after the cross-listing, which is a proxy for the systematic risk of a company. For each firm in the sample an F-statistic is calculated. F-statistic frequencies appear to be fairly symmetrically distributed, implying that there is no clear pattern when comparing estimation period variances with event window variances. So, any abnormal returns found in the study are not caused by changes in the firm's systematic risk. The variance did not change significantly. Miller (1999) tests for the different price response to cross-listings depending on the ADR type. He finds that foreign firms that list on NYSE or NASDAQ experience the largest stock price response. These results are also expected to hold for the sample of Russian stocks. Podpiera (2001) extends the earlier model of Domowitz, Glen and Madhavan (1998) and estimates it using data on stocks from Central Europe (Czech Republic, Hungary and Poland) that are cross-listed on the London Stock Exchange. First, the paper uses the Granger causality framework and a cointegration/error correction to determine whether and to what extent the information flows between local and foreign markets are important. The markets appear to be fragmented, and the investors watch and react to the differences between the local and the London prices. The two time series of prices are cointegrated and estimation of an error correction model suggests that arbitrage works in all markets to correct any pricing errors. Granger causality is found to run in both directions, but the London market appears to be slightly more important.
Second, the author focuses on the return volatility of cross-listed stocks. According to the model, return variance of cross-listed securities on a partially fragmented market can be decomposed into three components. First is the base line volatility, which is determined by the realization of new information and market frictions unrelated to the following two factors. Second are the magnitude and characteristics of order flow (liquidity) and third is foreign market volatility. The first two factors were examined by Domowitz et al. (1998) using data on Mexican equities. The third factor is transferred to the local price of the cross-listed security through pricing errors and utilization of arbitrage opportunities by investors.
Podpiera finds that for 7 out of 10 stocks volatility increased after the GDR listing. Lowengrub and Melvin (2000) examine volume and volatility before and after international crosslisting using intraday data for the 23 German firms that issued ADRs between 1991 and 1997. The intraday volatility pattern became flatter after the cross-listing. Podpiera (2001) extends the earlier model of Domowitz et al. (1998) and estimates it using data on stocks from Central Europe (Czech Republic, Hungary and Poland) that are cross-listed on the London Stock Exchange. He finds that for 7 out of 10 stocks volatility increased after the GDR listing.
The results of the studies summarized above, though conflicting at times, point to one common finding. The degree of intermarket transparency matters a great deal in the subsequent price reaction of the underlying stock. Most cross-listings are made to avoid previous market segmentation and provide companies with the improved capital access. Strong information linkages between the two markets are beneficial. Overall, degree of information flows between domestic and foreign markets proves to be very important for the cross-listing effect.
The next section describes the Russian market for ADRs. One would expect a great degree of fragmentation with the US market due to strict restrictions on foreign activities prior to 1989.
STOCK PRICE RESPONSE TO A DEPOSITARY PROGRAM Sample Description: Russian ADRs
The sample consists of 16 companies domiciled in Russia that announced their first ADR program over the period 1995 and 2001. The sample is constructed from the data compiled by the Bank of New York. Its web site (www.bankofnewyork.com/adr) provides a complete list of ADRs with the symbol, CUSIP, exchange, country, industry, and type of DR and effective date. There are 91 ADR issues from Russia. First requirement for a company to be included in the sample is the availability of local market price data. I matched the ADR list with the Datastream information on Russian companies. I was able to get local market closing daily prices for 30 firms that issued ADRs. Another requirement for a company to be included in the sample is the identifiable listing date. Following Martell, Rodriguez and Webb (1999) , I chose the actual ADR introduction as opposed to an ADR announcement as the event date studied in this paper. The listing date marks the time when effects on the underlying stock can be realized through actual ADR trading. It appears that information revealed in the transactions matters more than the announcement of future trading opportunities. Besides, the regular methodology for getting announcement dates for cross-listed companies involves searching for the first news release on that matter. I used LEXIS-NEXIS to find announcements dates for the companies in my sample.
Unfortunately, the results were conflicting, with some announcement dates being after the actual trading The following section describes the methodology of this study.
Empirical Method
An event study procedure is used to measure changes in share value around the listing date. Local returns are computed as follows:
where P t is daily closing price.
To measure abnormal return I estimate a market model for each firm using local stock returns denominated in U.S. dollars. With the listing date defined as day 0, the market coefficients are estimated in the pre-listing period: day -175 to day -26. The next section describes the market model in detail.
Following the technique used by Jayaraman, Shastri and Tandon (1993), 51 days around listing are excluded to allow for a permanent effect. It is typical for the estimation and the event windows not to overlap, as noted by Campbell et al. (1997, p. 158) . This design provides the estimators for the parameters of the normal return model that are not influenced by the event-related returns. Including the event window in the estimation of the parameters of the market model could lead to the event returns having a large influence on normal return measure. In this situation both the normal and abnormal returns would reflect the impact of the cross-listing. This will be problematic since the methodology implicitly assumes that the event is exogenous with respect to the change in market value of the security. Figure 1 shows the non-overlapping windows. 
Market Model Specification
Stock returns are modeled using the GARCH and ARCH-in-mean specification. Finance theory suggests that an asset with a higher perceived risk would on average pay a higher return. If we decompose the difference of ex-post return and the risk-free rate into the unanticipated mean component and unanticipated error component, then the theory suggests that mean return is a function of variance, and the residual return can be modeled as ARCH-in-mean process.
The presence of heteroscedasticity in residual returns, if not properly explicitly accounted for, leads to inefficient parameter estimates as well as biased and inconsistent test statistics in many estimated assetpricing models. Moreover, as noted by Giacotto and Ali (1982) , standard event studies testing for the effects of firm-specific events on security prices must be modified if heteroscedasticity is present. Finally, Diebold, Lim and Lee (1992) state that because excess unconditional kurtosis may be unrelated to conditional heteroscedasticity, examining time-varying volatility may shed light on the non-normality of stock returns, as well as on convergence to normality under temporal aggregation.
In a GARCH model the conditional variance of market model residual returns is permitted to move in autoregressive fashion. The model follows the one introduced by Diebold et al. (1992) . A market model with pth and qth order GARCH disturbances for a particular firm i is written as:
where h t i = α 0 i +Σ j α j i (ε t-j i ) 2 ++Σ k γ k i (h t-k ) is conditional variance of the error term,
R t i is the return on the stock of firm i at time t (in US dollars);
Ω t-1 i is the information set that contains ε t-1 i , ε t-2 i ,…, ε t-p i ; and t= 1, …, T indexes time.
The row vector X t i contains an intercept, the local market index return and the US market index return.
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The Russian market index closing prices are taken from Datastream International, which quotes them in U.S. dollars. The S&P 500 composite index return is used as a proxy for US market return. The US return data are obtained from the CRSP database.
First, I implement Lagrange multiplier (LM) and Portmanteau Q tests to check for heteroscedasticity in the returns. The results indicate that the returns exhibit heteroscedasticity.
The AUTOREG procedure in SAS is used to test, first, for the number of lagged error terms (q) in the variance of error term, and second, whether unconditional variance depends on the previous variances (p order). Most of the companies' returns exhibit GARCH (1,1) process.
The daily abnormal return for security i for day t, AR it , is calculated as:
where β i is the vector of the estimated intercept and the coefficients for local market and US market proxies from the market model (equation 2). The daily abnormal returns are then averaged across N securities, weighted by companies' size, on day t to compute the average abnormal return:
where w i = MarketCap i / Σ i (MarketCap i ) is the weight of each company, based on its market capitalization in US dollars.
To judge the statistical significance of the abnormal returns, the Dodd and Warner (1983) methodology was then used to compute standardized abnormal returns and their test statistics. For each security i, the daily abnormal return AR it is standardized by the square root of its estimated forecast variance to determine its standardized abnormal return:
where:
where s i 2 is the estimated residual variance from the market model regression for security i, R mt is the local market return on day t, R ust is the US market return on day t, R`m is the mean local market return over the L days used to estimate the regression, R`u s is the mean return on the US market index over the L days used to estimate the regression. For each day t of the event period, a test statistic Z t is calculated:
Cumulative average abnormal returns were calculated as follows:
where T is the number of days in the accumulation period. Cumulative test statistics are calculated as follows:
The event window extends from 25 days prior to the event day to 25 days after the event day.
Number of days in the market regression is 150 (L=150).
RESULTS
On the listing day, day 0, the local market exhibits negative statistically significant average abnormal return of 1.045%. Table 3 presents the daily average abnormal returns (AR it ), and the cumulative abnormal returns for day -25 through day +25 around the listing date. This result is similar to that of Lau, Diltz and Apilado (1994) , who found temporary negative valuation impact on the first trading date for the sample of US companies listing abroad. The authors also found a significant negative cumulative average abnormal return over the interval [-5, +3] days around the first trading day. This contradicts the results of a positive daily excess return found by Jayaraman et al. (1993) for foreign companies listing an ADR on US exchange. This finding contradicts the hypothesis of beneficial cross-listing effect for the stocks from developing markets. When the data becomes available, it would be interesting to check the long-run performance of dually listed Russian stocks after the listing. ADRs provided the most favorable local market response. This is a puzzling result, since liquidity and investor recognition hypothesis would predict that firms that list on PORTAL as Level 1 ADRs would get low investor awareness and the smallest price response (Miller, 1999) . The result might be attributed to the fact that local investors are seeking for the cheapest ways to access overseas markets, trying to keep issuing costs down.
Next I compare the volatilities of stock returns before and after the ADR listing. The window used for the before period is [-175;-26] days, and [+26;+175] days for the after period. Variance ratios are computed as:
Thus, if the ratio is greater than one, the variability of stock returns increased after the ADR introduction, and vice versa. Table 5 shows the variance ratios for the sample companies. Eleven of the ratios are greater than one, and ten of them are statistically significant based on an F-ratio test of whether the variance ratio is equal to one. That means that most of the companies in the sample experienced a greater volatility of returns after the ADR listing. Five firms have variance ratios less than one. Four of these ratios are statistically significant at the 5% level of confidence, implying that return variance for the four companies in the sample reduced after the listing.
The return volatilities did not change consistently for the whole sample, with most companies experiencing an increase in volatility of local stock returns. The result can be attributed to low degree of information transparency between the local and the US markets. Using a traditional event study methodology with a modified covariance structure of returns the paper has tested the hypothesis of beneficial cross listing effect on companies from Russia. Available data relating to stock prices in developing countries, and particular in transition economies, are subject to shortcomings. The paper used most recent sources, which are believed to be generally comparable. The results of the research, however, have to be interpreted cautiously. In general, empirical evidence provides no support to the hypothesis of favorable market reaction to a listing of ADR. Significant negative abnormal return was found on the day of ADR listing. This finding however is consistent with the paper of Lau et al (1994) , who used a sample of US companies listing abroad. Overall, the results of this study do not support investor recognition and liquidity hypothesis. ADR issue by Russian companies did not earn positive abnormal return on the listing date. One of possible explanations may be the incorrect choice of event window. Since the data on announcement day of ADR listing was unreliable, this paper used listing day with 175 days around it. The market beta may be overestimated because local stock returns might have been risen after the announcement day and abnormal return may be underestimated (see equation 3).
When considering variance of returns after the cross listing, the results indicate increased variance of returns for most companies in the sample. ADR listing provides greater transparency and awareness of the company abroad, with more trades being executed in both markets. The result of increased variance is consistent with Freedman's (1989) private information hypothesis: an increase in variance is connected to more private information acquired by informed traders after the cross listing. Since this paper intended to take a first look at the issue of interest it could not take into account many aspects that were beyond the scope of research. A further investigation of the cross listing effects will be possible when a comparable and complete data sources are provided by companies and statistical offices in the transforming countries.
2 Freedman (1989) examines the impact of allowing informed traders to optimally allocate their trading of a cross-listed stock between the foreign and domestic markets. The model allows for a long-lived private information by assuming a two-period structure. Cross listing provides informed traders with additional opportunities to profit from their long-lived information. The cross listing causes the variance of returns in the domestic exchange to increase regardless of the number of informed traders or liquidity traders. It results in more information being revealed.
